Use of milk fatty acids to substitute for body condition score in breeding purposes by Bastin, Catherine et al.
WKHGLIIHUHQFHEHWZHHQ?WWHGYDOXHVIRU%:RQDGMDFHQWGD\V5DQGRP
Forest is an ensemble-based machine learning algorithm that uses a 
FROOHFWLRQRI WUHHSUHGLFWRUVDQGFDQEHDGDSWHGWRFODVVL?FDWLRQDQG
regression problems. Variable importance scores of RF, which were 
based on increases in mean squared error after permutation, were used 
to rank individual SNPs with large effects. Important combinations of 
SNPs, which may indicate the presence of epistasis even in the absence 
RIVLJQL?FDQWPDLQHIIHFWVZHUHLGHQWL?HGE\H[DPLQLQJWKHVWUXFWXUH
of trees. A 2-step RF algorithm was implemented, and parameters were 
tuned through 5-fold cross validation. A total of 4411 SNPs were selected 
DWWKH?UVWVWHSEDVHGRQLPSRUWDQFHVFRUHVLQWKHVHFRQGVWHSLQGLYLGXDO
SNPs with the largest importance scores and pairs of SNPs that appeared 
most repeatedly in combination within decision trees were evaluated 
relative to previously published studies of RFI in livestock. Among the 
613VWKDWZHUHLGHQWL?HGLQRXUVWXG\DUHORFDWHGZLWKLQUHSRUWHG
quantitative trait locus intervals for RFI in beef cattle, 6 are associated 
with annotated genes, and 5 are located in the introns of known genes. 
Based on these results, RF algorithms may be an effective method for 
identifying individual SNPs with large additive effects and combinations 
of SNPs with epistatic effects for quantitative traits.
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The general objective of this research was to investigate whether fatty 
DFLGV )$SUR?OH LQPLON FRXOG VXEVWLWXWH IRU ERG\ FRQGLWLRQ VFRUH
(BCS) as an indicator of energy balance status in genetic evaluations. 
First, genetic correlations between BCS and the content in milk of 10 
major FA predicted by mid-infrared spectrometry (C4:0, C6:0, C8:0, 
C10:0, C12:0, C14:0, C16:0, C17:0, C18:0, and C18:1 cis-9; in g/dL of 
milk) were estimated using 10 2-trait random regression models. Data 
included from 36,964 to 37,239 FA records depending on the trait and 
%&6UHFRUGVFROOHFWHGLQKHUGVIURP?UVWSDULW\+ROVWHLQ
cows. Genetic correlations among BCS and FA were at the highest in 
early lactation. At 5 d in milk, genetic correlations with BCS ranged 
IURPWRIRU&WR&DQGZHUHIRU&?IRU
&IRU&DQG?IRU&cis-9. These results could 
be explained by the release of long chain FA in milk in early lactation 
due to the body fat mobilization and the consequent inhibition of de 
novo FA synthesis in the mammary gland. Also, results indicated that 
FA contents in milk in early lactation would impact BCS during the 
whole subsequent lactation: genetic correlation between C18:1 cis-9 
DWGLQPLONZDV?ZLWK%&6DWGLQPLONDQG?ZLWK
BCS at 305 d in milk. Second, the part of the genetic variance in BCS 
explained by FA contents in milk along the lactation was calculated 
using selection index theory. Results indicated that the part of genetic 
variance in BCS explained by FA was 38% at 5 d in milk, was at the 
highest (56%) at 150 d in milk, and then decreased to 44% at 305 d in 
milk. Future studies will aim at estimating the part of the genetic vari-
ance in fertility explained either by BCS or FA contents in milk or both 
and will further investigate if FA contents in milk could substitute for 
body condition score.
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Lactoferrin is an iron-binding protein present in bovine milk. Interests 
taken to this protein are related to its therapeutic properties. Lactofer-
rin can be isolated from whey and used as a specialty food ingredient 
or as an antimicrobial agent. Furthermore, lactoferrin content in milk 
has been demonstrated to be higher in (sub)clinical mastitic cows. The 
objective of this study was to assess the genetic variability of the mid-
infrared prediction of lactoferrin content in milk (MIRLf) and to estimate 
its genetic correlations with milk, fat, and protein yields, somatic cell 
count (SCS), and contents in milk (g/dL) of 7 groups of fatty acids (FA) 
predicted by mid-infrared spectrometry (saturated, monounsaturated, 
polyunsaturated, unsaturated, short chain, medium chain, and long 
chain). Data included more than 88,000 milk, fat, and protein records, 
85,000 SCS records, and 61,000 FA and MIRLf records from 9878 
?UVWSDULW\+ROVWHLQFRZV&RYDULDQFHVZHUHHVWLPDWHGXVLQJWUDLW
random regression models. Heritability for MIRLf increased from 0.20 
at 5 d in milk to 0.40 at 250 d in milk. Genetic correlations of MIRLf 
with milk, fat, and protein yields decreased along the lactation; from 
WR?IRUPLONIURPWR?IRUIDW\LHOGDQGIURP
WR?IRUSURWHLQ\LHOG*HQHWLFFRUUHODWLRQEHWZHHQ0,5/IDQG6&6
increased along the lactation from 0.10 at 5 d in milk to 0.30 at 305 
d in milk. This positive correlation substantiated the potential interest 
of MIRLf as an indicator of udder health. Finally, for all FA groups, 
genetic correlation with MIRLf increased along the lactation. Average 
daily genetic correlations between MIRLf and FA ranged from 0.25 to 
0.40 and were higher for unsaturated FA, indicating that selection for 
higher MIRLf would increase the content of unsaturated FA in milk to 
a larger extent than saturated FA. Concomitant selection of MIRLf and 
unsaturated FA is therefore feasible and this could be considered as ben-
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Dairy production is pointed out for its large methane emission. There-
fore, currently studies of factors affecting emission and methods to abate 
methane emission are numerous. However, an important issue is the 
development of easily obtainable indicators, because they would also 
allow estimating animal genetic variability of methane emission. Recently 
methane indicators were proposed using gas chromatrography based milk 
fatty acid composition. We derived these published methane indicators 
using 1100 calibration samples directly from mid-infrared (MIR). For 
the published indicator showing the highest relationship (R2 = 0.88) with 
VXOIXUKH[D?XRULGH6)6) methane emission data, genetic parameters for 
this MIR based indicator were estimated by single trait random regres-
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